The average weight of birds may vary be-tives of this paper are to examine these data tween areas, seasons, years, sexes, and age-by area, season, year, sex, and age-class.
Comparisons between areas were made by con- Bars below figure indicate the general duration of the major life history events.
VARIATIONS BETWEEN SEASONS
Comparisons of seasonal changes in weight are potentially useful and informative for ecological studies since these comparisons may ( 1) indicate fundamental physiological processes such as deposition of fat prior to winter; (2) suggest when periods of physiological or ecological stress occur; (3) indicate when food is in short supply; or (4) mark changes in reproductive conditions. Because males migrate off the study areas earlier than females, data on seasonal variations in weight are more complete for females than males. Notwithstanding, the data are complete enough to indicate fundamental differences between males and females.
Weight of adult males did not change significantly from April-September in any year of this study (table 5) Koskimies (1958) found that males of both Blackgame (Lyrurus t&ix) and Capercaillie ( Tetrao urogallus) maintained relatively constant weights from SeptemberDecember. If this pattern is also found in adult male Blue Grouse, then weight of adult males is fairly constant from April-December. As will be pointed out later (see Variations Between Years), weight of adult male grouse varied from year to year and it seems likely that this variation was caused by seasonal variations in weight occurring during late winter (January, February, and March).
Weight of yearling males did not change significantly from April-July (table 6), but yearling males had a slight tendency to gain weight over summer ( fig. 3 ). By July, most The pattern of variation in weight of females is markedly different from that of males and although adult females are heavier than yearlings, both adults and yearlings have similar patterns of weight change through spring and summer (figs. 4 and 5, tables 7 and 8).
Weight of females increases significantly from April-May, followed by significant declines in June. In June and July females with broods (brood hens) are considered separately from those without broods (lone hens). Weight of females fluctuates significantly throughout spring and summer. Thus, for comparisons between age-classes or between years, comparable periods must be used. Since weights of brood hens were stable, they were used for comparative purposes.
Yearling females were significantly lighter than adults. As with males, age-classes can not be separated beyond 1 year, but it also seems probable that yearling females gain weight during their second winter of life.
Koskimies ( in April were heavier than adults captured the previous September ( fig. 3) . Summarizing, adult and yearling male Blue Grouse did not have significant changes in weight in spring or summer, but both adult and yearling females did. Maximum weights of females were reached in May and minimum weights, in June-September. In midsummer, hens with broods were lighter than hens without broods. Both adult males and females were heavier than their yearling counterparts, and it appears likely that yearlings gain weight over their second winter of life.
VARIATION BETWEEN YEARS
Since weight of adult and yearling males did not change throughout spring and summer, year-to-year comparisons were made by combining data of each age-class in each year.
Yearly comparisons for females were made by combining data for brood hens only of each age-class in each year. 1966) . This analysis reduces sample sizes, since young from all broods were not captured and since many hens never had a brood.
As an illustration, suppose a female was captured on 15 May and weighed 925 g. Suppose she was relocated with lo-day-old chicks on 5 July. Then the chicks hatched on 25 J une, which means the female probably started incubation on 31 May (26-day incubation period). Thus, the female was originally captured 16 days before start of incubation. In this way, weights in relation to nesting history can be compiled.
This analysis is summarized in figure 6. It clearly shows that weight of females changes in relation to nesting history. Weight is at a maximum 3040 days prior to hatching and declines to a low level at, or shortly after, the time chicks hatch. The average weight of Blue Grouse measured in this study has varied from year to year. No adequate explanation for this variation seems obvious. Presumably, fluctuations in weight result to some extent from fluctuations in the environment. The most obvious environmental variables which may affect weight are nutrition, weather, and population density. However, any adequate explanation of these variations must explain why all segments of the population were not affected similarly.
Weather affects the weight of pheasants (Gates and Woehler 1968)) Capercaillie, and Blackgame (Koskimies 1958).
During my study, two winters were particularly severe (1968-69 and 1970-71). In 1968-69, the Canadian west coast had one of the most severe winters on record. Deep snow lasted well into April on my study areas. Again, 1970-71 was a severe winter and in April deep snow was still on portions of the study area. However, adults and yearlings did not follow the same pattern of weight change in these years. Adults, both males and females, were heaviest following mild winters. But weight of yearlings did not fluctuate in the same manner. Thus, if winter weather is to be implicated as affecting grouse weights, one must explain why age-classes were not always af- 
SUMMARY
Weight of adult and yearling male Blue Grouse is relatively stable in spring and summer and adults are heavier than yearlings. Significant seasonal fluctuations in weight of adult and yearling females are closely related to egg-laying, incubation, and raising of young. Adult females are heavier than yearlings. Molt does not appear to affect weight of any segment of the population. Weight of all sex-and age-classes varied significantly from year to year but no adequate explanation of the variations can be given. The patterns of variation were not consistent between age-classes or sexes. There were no correlations between breeding success and weight.
